To assess safety and efficacy of the regional anesthetic technique paravertebral block for operative treatment of breast cancer, and to compare postoperative pain, nausea, vomiting, and length of hospital stay in patients undergoing breast surgery using paravertebral block and general anesthesia.
Objective
To assess safety and efficacy of the regional anesthetic technique paravertebral block for operative treatment of breast cancer, and to compare postoperative pain, nausea, vomiting, and length of hospital stay in patients undergoing breast surgery using paravertebral block and general anesthesia.
Background
General anesthesia is currently the standard technique used for surgical treatment of breast cancer. Increasing hospital costs have focused attention on reducing the length of hospital stay for these patients. However, the side effects and complications of general anesthesia preclude ambulatory surgery for most patients undergoing breast surgery. In April 1994, the authors initiated the use of paravertebral block anesthesia for patients undergoing primary breast cancer surgery. A review of our early experience revealed that this regional anesthetic technique enables effective anesthesia for operative procedures of the breast and axilla, reduces postoperative nausea and vomiting, and provides prolonged postoperative sensory block that minimizes narcotic requirements.
Methods
A retrospective analysis of 145 consecutive patients undergoing 156 breast cancer operations using paravertebral block and 100 patients undergoing general anesthesia during a 2-year period was performed. Anesthetic effectiveness and complications, inpatient experience with postoperative pain, nausea, vomiting, and length of stay were measured.
Results
Surgery was successfully completed in 85% of the cases attempted by using paravertebral block alone, and in 91% of the cases, surgery was completed by using paravertebral block supplemented with local anesthetic. There was a 2.6% incidence of complications associated with block placement. Twenty percent of patients in the paravertebral group required medication for nausea and vomiting during their hospital stay compared with 39% in the general anesthesia group. Narcotic analgesia was required in 98% of general anesthesia patients, as opposed to 25% of patients undergoing paravertebral block. Ninety-six percent of patients having paravertebral block anesthesia were discharged within the day of surgery, compared with 76% of patients who had a general anesthetic.
Conclusions
Paravertebral block can be used to perform major operations for breast cancer with minimal complications and a low rate of conversion to general anesthesia. Paravertebral block markedly improves the quality of recovery after breast cancer surgery and provides the patient with the option of ambulatory discharge.
An estimated 184,000 women were diagnosed with breast cancer in the United States in 1996.1 After diagnostic confirmation, the vast majority of these patients underwent definitive surgery, most commonly modified radical mastectomy or lumpectomy with axillary dissection. 
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surgical procedures are typically performed using general anesthesia followed by inpatient hospitalization. The large number of patients hospitalized annually for surgical management of breast cancer has focused efforts at containing hospital costs and reducing the length of hospital stay.36 Early postoperative discharge of patients with closed-suction catheters in place was established in the 1980's as safe, well tolerated, and has resulted in significant cost savings.36 This now represents routine surgical practice in the D r F a r r a h C a n c e r C e n t e r . c o m United States. Performing breast cancer surgery on an ambulatory basis, however, is limited and rendered inappropriate because of postoperative nausea, vomiting, and incisional pain, which are all issues related more to the anesthetic, as opposed to the operative experience.
Nausea and vomiting complicate between 20% to 50% of all operative procedures.7 The incidence is greater in patients undergoing general anesthesia, in female patients, in patients experiencing postoperative pain, and in women undergoing breast surgery.7-" A 59% incidence of nausea and vomiting during the 24-hour interval after breast cancer surgery with general anesthesia has been reported.9 This complication prolongs recovery room stays and necessitates hospitalization for patients otherwise able to undergo ambulatory surgery.7 Most importantly, nausea and vomiting have been described by patients as more debilitating than the operative procedure itself.l' In addition, general anesthesia cannot achieve postoperative pain control. Parenteral narcotic use is routine after emergence from anesthesia and during the early postoperative interval, which further increases the incidence of nausea, vomiting, sedation, and results in prolonged recovery room and hospital stays.
Regional patients, while general anesthesia was employed in 100 cases performed on the same number of patients. The anesthetic technique used in an individual patient most commonly reflects 1) a trend on the part of the surgeons during this 2-year interval toward increasing preference for and recommendation to patients of paravertebral block 2) availability of anesthesiologists to perform the blocks as increasing numbers learned the technique 3) patient preference and 4) the rare instance of a contraindication to paravertebral block, either coagulopathy, infection at the injection site, or central neuropathy. All patients were women. Patients were scheduled to undergo surgery either on an ambulatory basis or were scheduled to be admitted overnight to a postoperative observation room. This decision was based on anticipation of patient needs after the chosen anesthetic and patient preference, which typically reflected factors such as travel distance from the hospital or availability of help at home.
Patients arrived on the day of surgery. Paravertebral block was performed in a monitored preoperative holding area by an attending anesthesiologist. The patients were either seated or prone for placement of the block and were sedated with incremental intravenous doses of midazolam (1-3 mg) and fentanyl (50-150 ,ug). Thoracic paravertebral blocks were then performed as described by Moore'9 and Katz. Intradermal lidocaine was used at the site of the needle insertion. The superior aspect of the spinous processes of C7 -T6 were marked. The skin entry points were 3-cm lateral to the marks. A 22-gauge Quincke spinal needle attached through extension tubing to a syringe containing local anesthetic was used. The needle was inserted perpendicular to the skin at a distance of 2 to 4 cm until the transverse process was contacted. The needle was withdrawn and walked caudad off the transverse process and advanced a further 1.5 to 2 cm. After aspiration, 3 to 4 mL of bupivicaine 0.5% with 1:400,000 freshly added epinephrine was administered per level. Time for performance of blocks ranged from 10 to 15 minutes. The onset of sensory loss typically occurred 10 Patients scheduled for ambulatory surgery were assessed in the recovery room with regard to suitability for same day discharge; they were either discharged from that location or held overnight as required. Provision of pain medication was based on assessment of patient need in each case, and all narcotic use was documented. With initiation of solid food intake, patients undergoing paravertebral block were prescribed Naprosyn (500 mg twice daily) as a standing order for 4 days. Postoperative nausea and vomiting were treated with intravenous or intramuscular antiemetics, and the use of these medications was also documented. Patients were discharged when they were able to tolerate oral intake and when adequate pain control on oral analgesia had been achieved. All patients were given written documentation and were instructed regarding home care of drains and wounds and expected drain output during their preoperative clinic visits. These instructions were reviewed before discharge.
Patient One hundred and thirty three (85.3%) of the surgical operations initiated using paravertebral block alone were completed without anesthetic supplementation or change of plan. In the remaining 23 cases (14.7%) some form of supplemental anesthesia was required. Nine patients (5.7%) required supplemental intraoperative local anesthetic alone (lidocaine 1%) to complement the paravertebral block. Nine percent of patients were deemed to have failed paravertebral block anesthesia and required general anesthesia. Seven patients (4.5%) with inadequate paravertebral block who were administered supplemental local anesthetic obtained insufficient anesthesia and were given nitrous oxide through a laryngeal mask. A further seven patients (4.5%) were deemed to have failed paravertebral block and were immediately given nitrous oxide through a laryngeal mask. Two of these seven patients were intubated in the course of inhalational anesthesia. Table 2 illustrates the complications encountered with paravertebral block administration. Complications were noted in four cases, which represents 2.6% of paravertebral block procedures. Epidural extension was noted in two cases. One patient described paresthesia and numbness in both legs while in the recovery room. This resolved spontaneously. Another patient complained of arm paresthesia and shortness of breath perioperatively. This patient was intubated and the operation was completed under general D r F a r r a h C a n c e r C e n t e r . c o m (24) anesthesia. One patient demonstrated evidence of epinephrine absorption, which responded to labetolol administration. One patient complained of severe chest and shoulder pain immediately after the operation. A chest x-ray revealed a small (15%) pneumothorax. The patient was given analgesia and the pneumothorax was managed conservatively without tube thoracostomy insertion. Table 3 summarizes the length of hospital stay for all operations performed in each group. Use of paravertebral block resulted in a significantly shorter hospital stay (p < 0.0001) than general anesthesia for all operations. Forty four of the patients undergoing paravertebral block anesthesia (28.2%) were discharged on the day of surgery compared to 11% of the patients undergoing a general anesthetic. In total, 3.8% of patients having a paravertebral block remained in the hospital >24 hours compared with 24% of patients undergoing a general anesthetic. Patients who received a paravertebral block for modified radical mastectomy were discharged from the hospital earlier than those who received general anesthesia (Table 3 ) (p < 0.0001). Similarly, patients undergoing a wide local excision and axillary dissection under paravertebral block were discharged from the hospital earlier than those who received general anesthesia (p = 0.0002).
Because only inpatient data was collected, patients discharged on the day of the surgery were excluded from analysis of postoperative pain, nausea, and vomiting ( (Table 5) .
with a success rate ranging from DISCUSSION Paravertebral block can be performed successfully and with minimal complication in patients undergoing operative treatment for breast cancer. Patients undergoing surgery using this technique were less likely to experience nausea or vomiting during the immediate postoperative interval than patients having a general anesthetic. They also were less likely to require narcotic analgesia in the early postoperative period. This group of patients were collectively discharged significantly earlier than patients undergoing general anesthesia.
Paravertebral block provided adequate anesthesia for surgery of the breast and axilla in 85% of cases without any anesthetic supplementation and in 91% of cases without recourse to general anesthesia. These figures compare favorably with previous reports on paravertebral block use21,22 and with other regional anesthetic procedures. [23] [24] [25] [26] [27] Block failure (9%) in each case was because of technical difficulty in defining the paravertebral space. A recent study of the use of thoracic epidural anesthesia for breast cancer D r F a r r a h C a n c e r C e n t e r . c o m
Vol. 227 * No. 4 treatment of breast cancer confirm Richardson's assertion that this technique "should be considered as the afferent block of choice for unilateral surgery of the chest or trunk and is the 'gold standard' by which all other forms of afferent block should be compared." ' In the current climate of cost containment and managed care delivery, the shorter hospital stay experienced by patients undergoing paravertebral block will result in significant cost savings nationwide. Most importantly, by reducing nausea, vomiting, and surgical pain, paravertebral block markedly improves the quality of operative recovery for patients who are treated for breast cancer and therefore provides the patient with the choice to return home as early as desired after surgery.
